We explore the possibility of distinguishing the SM-like MSSM Higgs boson from the SM Higgs boson via Higgs boson pair production at future muon collider. We study the behavior of the production cross section (σ) in SM and MSSM with Higgs boson mass (m Higgs ) for various choices of MSSM parameters tanβ and m A . We observe that at fixed s , in the SM, the total cross section increases with the increase in Higgs boson mass whereas this trend is reversed for the MSSM case. The changes that occur for the MSSM case in comparison to the SM predictions are quantified in terms of the relative percentage deviation in cross section (∆σ %). We find that for m A = 100 GeV (at s = 500 GeV, tanβ = 5 -50), ∆σ % is negative and its magnitude increases with increase in m Higgs whereas, for m A = 300 GeV the ∆σ % is positive (at m Higgs =115 GeV) and reduces to zero and then becoming negative with increasing m Higgs . We also find that for given s , m A and m Higgs the variation in ∆σ % is more prominent in lower tanβ region in comparison to higher tanβ 
I. INTRODUCTION
The existence of the scalar Higgs boson (H) of the Standard Model (SM) is still waiting for experimental confirmation [1, 2] . The direct searches for the SM Higgs boson at the LEP II have achieved a 95% CL bound of H m > 114.4
GeV [2] . The global fits to all precision electroweak data give and H m < 241GeV (95% CL) [3] . It has been argued that if such a Higgs boson exists, it fits more naturally into the Minimal Supersymmetric Standard Model (MSSM) then into SM itself [4, 5] . Moreover, a Higgs boson with mass ~115
GeV in the context of the supersymmetry would mess nicely with the evidence of anomalous magnetic moment of muon [3, 5] .
In many extensions of the SM the Higgs sector is enlarged, containing several neutral Higgs bosons as well as charged ones [6] . In particular, the MSSM predicts three neutral (h, H 0 and A) and two charged (H ± ) Higgs bosons [6] . An important prediction of the MSSM is an upper bound to the mass of the lightest CP -even Higgs boson (h). At tree level, one obtains
Such a light Higgs particle (h) is essentially ruled out by the searches at LEPII [1] . However, once radiative corrections are incorporated the theoretical upper bound on m h is raised substantially and is restricted to h m < 135 GeV [7] [8] [9] . The MSSM possesses a limit, called decoupling limit that is experimentally almost indistinguishable from the SM [10] . This occurs when the pseudo scalar mass is It is hoped that at least one Higgs boson within the mass range allowed by the MSSM will be discovered at Tevatron and/or LHC [12] . It has been argued that precision measurements of the properties of the Higgs sector at a linear collider may allow one to discriminate between SM and SM-like MSSM Higgs bosons and further extract or constrain the model parameters [13] . Therefore, it is of the interest to explore the possibility of distinguishing between these two particles.
In recent years an increasing amount of work has been dedicated to the physics possibilities of − + µ µ colliders [14] [15] [16] [17] [18] [19] . It has been suggested that a muon collider might prove essential to the understanding of the Higgs sector of a SUSY model by accurately measuring the properties of a light SM-like Higgs boson and distinguishing it from a supersymmetric Higgs boson [5] . 
II. DETAILS OF THE CALCULATIONS
For sake of completeness, we first define the kinematics of the reaction [ ] We evaluate the amplitude of the process HH → − + µ µ following the technique described in detail by Renard [22] . We find that the amplitude for the process is . (1) The differential cross section for the process in case of unpolarized initial muon beams is then given by
A. THE PROCESS
Here a factor of ½ is taken because of two identical particles in the final state (see appendix B of the Ref. [21] ). Using Eq. (1) in Eq. (2), we obtain ( ) 
. The contributions to the process arise due to s-channel h-and H diagrams (see Fig. 2 ). The Bose symmetry forbids the Zhh-vertex [23] . Below we summarize the couplings needed for our study [23] : 
Here α is the mixing angle that rotates the weak CP-even Higgs eigenstates into the mass eigenstates h and H 0 and is given by [24] ( ) 
and the total cross section is found to be 
IV. CONCLUSIONS AND DISCUSSION
We have considered the pair production of (i) SM Higgs bosons and (ii) [20] and it was found that for hh production, contribution of SUSY loops are in general rather small: in fact at high energies the SUSY boxes practically do not contribute; but at low energies, and specially below the decoupling limit, the SUSY contribution can be of the order of ~10%, and maximum contribution of SUSY loops (for some parameter space) was found to be ~ − 15% [20] . In the decoupling limit, the SUSY contributions are at the most of the order of few percent and the cross sections are therefore of the same order as in the SM and deviation from the SM prediction is small at one loop level [20] . As such we expect that the inclusion of radiative corrections will not substantially change our conclusions. 
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